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RECENT STUDIES OF THE DEBUNCHER TO
ACCUMULATOR
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May, 1988

Abstract

We present recent studies of the Debuncher to Accumulator (D/A)
transfer efficiency. Based upon a model of the D/A beamline using
the computer code Turtle, we find that at least 98 % of the Debuncher
antiprotons should be able to be injected into the Accumulator. More-
over, we find that the D/A transfer efficiency is extremely sensitive to
the beam position and angle through the large quad D6Q6. Finally,

we outline some investigations which may be of some importance in

future analyses of D/A transfer.
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One of the nagging probems which has plagued the operation of the An-
tiproton Source has been the inability to consistently transfer more than
90% of the Debuncher antiprotons to the Accumulator. The D/A transfer

efficiency has typically run betwen 60% and 85%.

At one time, there was some suspicion that the D/A transfer efficiency was
not optimized with respect to the beam momentum in the Debuncher. There-
fore, studies were undertaken during December, 1986 (See Log Book #10,
Pp.204-206) to examine this issue. The results are shown in Appendix A,
where it is seen that the Debuncher momentum is close to being optimized.
But even at the optimal %—’ >~ 0.15%, the D/A transfer efficiency is only
~ 75%. It was further found that the settings of the skew quads, SQ 607

and SQ 100 had little effect on the D/A transfer efficiency.

It has been shown that the D/A transfer efficiency is very sensitive to
the vertical beam size (See Log Book, 30Nov.87). For delayed extraction, a
plot is shown in Fig. 1 of A:IBEAM/D:IBEM1 vs. settings of the Debuncher
vertical scraper, D:TJ308. As is seen, there is a dramatic increase in the

D/A transfer efficiency for small scraper settings.
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COMPUTER MODEL OF D/A LINE

The computer code Turtle was used to model the D/A beamline in order
to identify aperture restrictions. A survey of the beamline is contained in Ap-
pendix B. During a recent shift, protons were stacked in the Accumulator at a
rate of about 1500 microamps per hour. The magnet current settings for that
shift were used in the Turtle model and are contained in Appendix C. Based
uon the survey and magnet settings, the Turtle code shown in Apendix D
was derived. Note that the code starts just upstream of D6Q10 and ends just
downstream of A1Q4. Line 8 of the Turtle code specifies the initial phasé
space of the beam. Since after beam cooling in the Debuncher, the antipro-
tons during normal operation should have achieved (eg,ev) = (77, 77 )mm-
mrad, in the Turtle code we have speciﬁéd OH,0H,0V,0y Via

6mrol
eg =T x 107 %m = ————ﬁ,etc.,

Bu
where g and [y are the Design Report values of the beta functions just

upstream of D6Q10. Also, from the Design Report we take é’? = 0.2% and

momentum p = 8.91858 Gev/c.

All the trims have the same angular deflection per Ampere = 6.6846 x

10~?mrad/Amp.
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In the Debuncher, the quadrupoles are on the supplies as designated

below:

Straight Section Quads (D:QSS)

D10, 30, 50

plus 2,3,4,5, except D4Q5 and D2Q5, which are on the Dipole Bus

Defocussing Quads (D:QD)

D20, 40, 60

plus 6,8,10,12,14,16,18, except D6Q6, which is on the Dipole Bus

Focussing Quads (D:QF)

7,9,11,13,15,17,19



In the Turtle code, the small quad excitations are based upon the curves

given in Pbar Note # 418. As an example, consider

D6Q9 (SQC) I, = 27.6"

Current= 244.5Amps

First, use the Pbar Note #418 to enumerate

Amps J Gdl
119.06 3.394
258.31 7.398
119.19 3.398
258.34 7.399
229.00 6.577
255.61 7.335
229.03 6.578
255.63 7.335

Then, for each of the data points use the linearity of the small quads to
calculate [ Gdl for 244.5 Amps. Finally, average the eight calculated values
for 244.5 Amps, obtaining 99.889 kG/m. All small quads in the Debuncher,

D/A Line, and Accumulator were handled in this way.

Information about the large quad excitation is contained in Appendix E.
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Information about TB1 and TB2 in the D/A Line is contained in Appendix F

(See Dave Harding). They have a magnetic length of 60”.

The small dipoles D6B7 (SDD-019) and D6B8 (SDD-018R) have a mag-
netic iength of 65.37”. Their strengths relative to SDD-001 is contained in
Appendix G. Their currents should be such as to produce fields which would
bend an 8.91858 Gev/c particle by 2:360° = 5.455°. For D6B"7 this yields
a field of B=17.0685 kG; however, D6B8 has a shunt set to Al = —12.76
Amps (See p. C-7). Using

AB/B
=22~ 07 +o0.
AT/ 140.01,

with I=1183.4 Amps, one gets AB = —0.130669 kG, or a total magnetic field
in D6B8 of B + AB = 16.9378 kG.

Septum excitation data is contained in Pbar Note #396 and in Ap-
pendix H below. The data are quite linear. The Debuncher extraction
septum and the two Accumulator injection septa are handled identically.
The second and third data points in Appendix H are used to predict a sep-
tum’s excitation. Then the two computed excitations are averaged. Since
the Appendix H data are for a nominal magnetic length of 80”, we multiply

our computed excitations by 80/84 since we take the septa magnetic lengths

to be 84”.

Information on the Debuncher extraction kicker is contained in Appendix I.

We took [Bdl = 1.34 kG-m and a magnetic length of 98.375”, giving

6
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B=0.536 kG.

The apertures for the small quadrupoles were taken from the design draw-
ings for the magnets and star chambers. The small dipole beampipe was
measured to be 2%" b 6%"(0D). To get the ID for this and all other devices,
a nominal wall thickness of 0.083” was used. For Tor 807, the ceramic gap
was taken to be 2.245” as shown in Fig. 2. Finally, the SEM apértures were

taken from design drawings.
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DePT 7.0 (s€e Pquee - 1)
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DT < P _ ;
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DeFr 3175 CIRCULAR op= 55)"1
TR 1£.378 ‘" .
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‘DEBUNCHER TO ACCUMULATOR TRANSFER LINE'

(STARTING JUST US OF D&6Q@10 AND ENDING JUST DS OF A1G4) ?__(
{FEBRUARY 5., 1988)

10000

15. 1.0 ‘MM .10

15. 8.0 ‘IN . 02540 ;

13. 10. : T
1. 2. 527 0. 462 4.115 0.284 9332. 0 0.1 8. 91858;
(LINE BEGINS JUST UPSTREAM OF Dé&G10.) .
(CIRCULAR AND HYPERBOLIC GUAD APERTURES)

16.0 100. 70. 409

16.0 101. 41.707 .

5.0 ‘DG10’ 27.6 =9.7438 100.

(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)

16.0 100. &67. 8053 i

16.0 101. 100.

5.0 SDRIF’ 20.1275 0.0 100.

(CIRCULAR DRIFT APERTURE)

16.0 100. 48. 6918

S.0 ‘DRIF’ 4.75 0.0 100.

(EKIK APERTURE)

16,0 4.0 38.100 ; —_

16.0 5.0 22.225; | ﬁ?fé/{/ﬁi/( ’:D
2.0 0.129 ;

4.0 ‘EKIK’ 98.375 0.536 0.0 ; (/ . .

2.0 0.129 ; 7} 1( , c{:)
(CIRCULAR DRIFT APERTURE) /UD )26
16.0 100. 48. 6029 ; C/

5.0 <‘DRIF* 4.75 0.0 100. Jee rot T
(CIRCULAR DRIFT APERTURE) /?“5

16.0 100. &8.1228 ;

s.0 “‘DRIF’ 18.8975 0.0 100. ;

(CIRCULAR AND HYPERBOLIC GUAD APERTURES) f\l e / paJC
16.0 100.  70.409 ;

16.0 101. 41.707

5.0 ‘D6G9’ 27.6 9.9889 100. i

(CIRCULAR AND HYPERBOLIC DRIFT APERTURES) :

16.0 100. 67.7418 ; | .
16.0 101.  100. ; -

5.0 ‘DRIF’ 40.764 0. 100. ;

(D6BE APERTURE)

16.0 4.0 78.8543 ;

16.0 5.0 26.8637 i

2.0 2 7088 ;

40 ‘D&BB’ 65.37 16.9378 0.

2.0 2. 7088 ;

5.0 ‘DRIF’ 40.76 ©.  100.. :
(CIRCULAR AND HYPERBOLIC QUAD APERTURES) -
16.0 100. 70.409 i

16.0 101. . 41.707 ;

S.0 ‘D6GB’ 27.6 =-9.7438 100. ; |
_(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)
16.0 100. &7.7418B ;

16.0 101. 100. ; o
5.0 ’DRIF”’ 40.76 0. 100.

2.0 2.7297

4.0 ‘D&B7’ 65.37 17.0685 0. ;
2.0 2.7297 .

S.0 <‘DRIF’ 14.76 0. 100. ;

(CIRCULAR SEM APERTURE)

16.0 100. 69. 850 ;

5.0 ‘DRIF” 7.875 0. 100.
(OBTAIN SEM &07 PROFILES)

S50. 1.0 -10. 10. 1.0

S0. 3.0 -10. 10. 1.0
5.0 ‘DRIF’ 7.875 0, .100.
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(CIRCULAR DRIFT APERTURE)

16. 100.  &7.7418 ;

5.0 “DRIF’ 10.25 O. 100. ;
(CIRCULAR AND HYPERBOLIC GUAD APERTURES)
16. 100.  70.409 ;

16. 101.  41.707 ;

5.0 ‘D6Q7° 27.6 9.9889 100.
(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)
16. 100.  &7.8053 ;

16. 101.  100. ;

5.0 “‘DRIF’ =22.1875 0.0 100. ;
7.0 ‘D&H6’ 0.0 0.518859 ©O. O O O.
5.0 ‘DRIF’ 9.1875 0. 100. ;
(CIRCULAR DRIFT APERTURE)

16. 100.  £9.0118 ;

5.0 “DRIF* 14.5 O. 100. ;
(CIRCULAR DRIFT APERTURE)

16. 100. 31.2928 ;

5.0 <“‘DRIF’ 2.5 0. 100. ;

(SEPTUM APERTURE)

16.0 4.0 26.035 ;

16.0: . 5.0 19.685 ;

20 0.777

4.0 ‘ESEP’ B4. 3.784 0.

2.0 0.777 ;

(CIRCULAR DRIFT APERTURE)

16. 100. 29.8958 ;

5.0 ‘DRIF’ 12.8875 O. 100. ;
(SHIFT BEAM HORIZONTALLY)

7.0 115439 ©0. ©0. O 0. 0. i
(ROTATE BEAM HORIZONTALLY. )

70 0 4699 0 O O 0
(REMDVE CIRCULAR GUAD APERTURE)

16. 100.  530.937;

(HYPERBOLIC GUAD APERTURE)

16. 101.  ©4.1375 ;

5.0 ‘D@6’ 32,6 -9.650 100. ;
(ROTATE BEAM BACK. )

70 O -46.99 O0. 0. 0. O.
(SHIFT BEAM BACK. ) :

70 =-158.75 ©O0. ©0. 0. O O ;
(CIRCULAR DRIFT APERTURE) ' ‘
16.0 100. 31.039 ; , :

5.0 ‘DRIF’ 11.6375 ©O. 100. ;

5.0 <‘DRIF’ 188.075 0. 100.
(HYPERBOLIC QUAD APERTURE)

16.0 101. 41.707 ; -
(CIRCULAR QUAD APERTURE) .
16.0 100.  70.409 ;

5.0 ‘Q1‘ -51.64 9.8659 100. ;
(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)
16.0 ° 100. 67.869 ;

16.0 101.  100. :

5.0 <‘DRIF’ 40.263 0. 100. ;

7.0 ‘D8ViI O. 0. O 0.265646 0. 0, ;
S.0 ‘DRIF’ S55125 O0. 100. ;
(CIRCULAR AND HYPERBOLIC GUAD APERTURES)
16.0 100.  70.409 ;

16.0 101.  41.707 &

5.0 ‘G2° 32.6 -9.0723 100. ;
(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)
16. 100.  &67.869 ;

16. 101.  100. ;

5.0 ‘DRIF‘ 16.825 O. 100.
(CIRCULAR SEM APERTURE)

16. 100. &9. 850 ;
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5.0 ‘DRIF 7.875 0. 100.
(OETAIN SEM 802 PROFILES)

'S0. 7 1.0 -10. 10. 1.0
v0. 3.0 -10. 10. 1.0
9.0 ‘DRIF‘ 7.875 0.0 100. ;

(CIRCULAR DRIFT APERTURE)
16.0 100. &7.869 ;
9.0 ‘DRIF* 108. 75 0. 100.

7.0 ‘DBH4 ¢ 0. -0.040977 0. 0. 0.

5.0 “‘DRIF* 45075 O. 100. ;
(CIRCULAR AND HYPERBOLIC GUAD APERTURES)
16.0 100. 70.409 ; .

16.0 101. 41.707 ;

5.0 ‘@3’ 32.6 9.2759 100. ;
(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)
16.0 100. &7.849 ;

16.0 .101. 100. ;.

5.0 .“DRIF’ 24.365 O. 100. ;5
(CIRCULAR AND HYPERBOLIC GQUAD APERTURES)
16.0 100. 70.409 ;

16.0 101. 41.707 ;

5.0 ‘64’ 27. 6 -b. 8517 100. ;
(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)
16.0 100. &7.869 i

16.0 101.  100. ;

5.0 ‘DRIF’ 122.865 ©O. 100. ;
(CIRCULAR AND HYPERBOLIC GUAD APERTURES)
16.0 100. 70.409 ;

16.0 101. 41.707 ;

5.0 ‘G5 32.6 7.4200 100. ;
(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)
16. 100. &7.742 ;

16. 101.  100. ;

5.0 ‘DRIF* ©4.15 O. 100. ;
(CIRCULAR AND HYPERBOLIC GQUAD APERTURES)
16. 100. 70.409 ;

16. 101. 41.707 ;

5.0 ‘@6’ 32.6 -7.3239 100. ;
(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)
16. _100. &7.742 ;

16. 101.  100. ;

5.0 “‘DRIF’ 21.575 O. 100. ;

7.0 “D8VS 0. 0. 0. -0. 198934 0.

5.0 “‘DRIF’ 9.25 0. 100.
(CIRCULAR DRIFT APERTURE)

16. 100. 48. 6918 ;

5.0 “‘DRIF’ 188.%5 ©O. 100.-
(CIRCULAR DRIFT APERTURE)

16.0 100. &7.742 ;

(ION CHAMBER: HAS BEEN REMOVED. )
5.0 °‘DRIF’ 13. 0. 100. ;
(CIRCULAR DRIFT APERTURE)

'16.0 100. &67.996 ;

5.0 “DRIF’ 13.875 O. 100. ;
(CIRCULAR SEM APERTURE)

16.0 100. &9.850 ;

5.0 ‘DRIF’ &5 O0. 100. ;
(OBTAIN SEM 80& PROFILES. )

S0.0 1.0 -10. 10. 1. 3
50.0 3.0 -10. 10. 1.

5.0 ‘DRIF’ &5 0. 100.
(CIRCULAR DRIFT APERTURE)

16.0 100. &7.996 ;

5.0 “‘DRIF’ 160 ©O. 100. ;i
(TB1 APERTURE)

16.0 4.0 66.8528 ;
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16.0 2.0 27. 1018

20. 180. ; '

2.0 1.102 ;

4.0 ‘TB1” &0. 7.48337 0.
2.0 1.102 '
(CIRCULAR DRIFT APERTURE)

16.0 100. 74. 0918

5.0 ‘DRIF’ 12. 75 0. 100.
2.0 1.104 ;

4.0 ‘TB2” 60. 7. 499 0. 3
2.0 1.104 ;

20. -180. 3

(CIRCULAR DRIFT APERTURE)

16.0 100. 67.1068 ;

5.0 ‘DRIF’ 19. 575 0. 100. ;

(CIRCULAR AND HYPERBOLIC GUAD APERTURES)

16.0 100.- 70.409 ;
16.0 101. 41.707 : - -
5.0 ‘Q7’ 18. 1.73994 100.

(CIRCULAR AND HYPERBOLIC DRIFT APERTURES)

16.0 100. - 67.1068 ;

16.0 101. 100.

5.0 ‘DRIF* 9. 51 0. 100.
(CIRCULAR TOR 807 APERTURE)

16.0 100. 28. 5115

5.0 ‘TOR’ 12. 0. 100. ;
(CIRCULAR DRIFT APERTURE)

16.0 100. 29. 7688 ;

5.0 ‘DRIF o8, 3635 0. 100.
(CIRCULAR SEM APERTURE)

16. 0 100. 6%.85 ;

9.0 ‘DRIF“ 6.5 0. 100.
(OBTAIN SEM 807 PROFILES)

50. 1.0 -10. 10. 1.

90. 3.0 -10. 10. 1. ;

5.0 ‘DRIF’ 6.5 0. 100. ;
(CIRCULAR DRIFT APERTURE)

16.0 100, 30. 9118 ;

5.0 ‘DRIF‘ 48. 75 0. 100. ;
(SEPTUM APERTURE)

16.0 4.0 26. 035 ;

16.0 5.0 19. 685

20.0 180. ;

2.0 0.8592 ;

4.0 ‘SEP1~“ 84.0 . 4 18526 0.
2.0 0. 859 ;

20.0 -180. 3 .
(CIRCULAR DRIFT APERTURE)

16.0 100. 31. 1658 ; .
5.0 ‘DRIF‘’ . 3.75 O. 100.
20.0 180. : Lo
2.0 - 0.822 ;

4.0 ‘SEP2‘’ .B4.0O 4.003° O. 3 .

2.0 0.822 ; -

20.0  -180.

S.0 ‘DRIF 13. 075 0. 100. ;
(SHIFT BEAM HORIZONTALLY) i

7.0 -42. 926 0. 0. 0. 0. 0. ;
(CIRCULAR QUAD APERTURES)

16.0 100. 74. 0918 ;

(REMOVE HYPERBOLIC QUAD APERTURES. )
16.0 101. 100. ;

5.0 ‘A1G4 18. 0 9. 6741 100. ;
{(SHIFT BEAM BACK.)

7.0 42. 926 0. 0. 0. 0. 0. ;
(MDTATN DEAM DBDORMASTS &= '

il i
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50.0, 1.0 =-10. 10. 1. ;

50.0 3.0 =-10. 10. 1.

SENTINEL

11.22.43. UCLP, GG, TB10, 0. 322KLNS.

## END OF LISTING ##
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TO: ‘ all interested parties

FROM: R E Peters
SUBJECT: nominal current for the 3 debuncher LGE’Ss

“Steve Hoimes recently ‘made the comment that ‘the 2 LQE’s in the
debuncher at D2QS(F). D4GS(F), and D6QR&L(D) did not arpear to be as
strons as expected. I bel1eve. but am not certain, that the tasis

“for this stafement was thée beta—function measurement we performed a

few weeks aso.

S A that " Eimes he mentioned that the nominal current for the

LQE“s had been calculated from the LA@D results by arplvins a
correction factor to take into account their (slishtly) different

i vt ot s - .

effective Tensths. ‘“New" data from MDTF indicate that the additional
saturation which cccurs between 1300 -amperes and 1500 amperes
sionificantly changes the predicted “current.

The followine table summarizes the results o«f some harmonic
(Mersan) coil measurements.

I INTEGRATED STRENGTH
(amps) (Tesla/amp)X10##3
1200 T T T S.78297 C—="
1250 $.711820 !
13200 S. 62986 ! PrototvyrPe svystem
1250 S.54402 H
1400 5.45627 ==
1600 S.12668 _<—= MDTF

From this table we find (1300 <= I <= 1600 amperes):

INTEGRATED_STRENGTH [x10#%3]1 = 7.807020 * I — 1.67S9SPE-3 # (I#%2)

The nom1na1 <tren=th_ :hnu\d be atout 8 0 Tesla._ Hernce, the current

be - =

NOMINAL _CURRENT = 1422 amperes.

¥ the Present vailue is chanaed from ~1472 to 1522, the SO ampere

current increase will shift the tunes as follows:

THONUX = +0.01i1¢ 7 7 D_NUOY = +0.003

LT I RIS
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Strengths ot GDDuUA hagneis nelative to Sabo0Y

T APPEN DTx (&

FC .
¥C ) RUN parts in FC
. MAONET DATE FB ten to RUN
1D TIME BLOPE the tourth i DEBCRIPTION
8DDOOR2 S-Feb—1985 23:45 -B.26E-08 + 5.5 Normal Dats Run @ 2 11680. 0 AMPS
SDD003 19-0Oct-1984 05:44 ~1.03E-06 + 68.3 Normal Data Run & 2 :
EDD0O04A 19-0ct-19684 07:15 ~8. 92E-07 + 59.1 Normal Data Run ¢ 2
EDDO0S 22-0ct-1984 01:45 —1.08E-06 + 71.8 Norsal Dats Run @ 2
8DDO06 12-Oct-1984 21:53 8. 3VE-07 + 555 Normal Data Run ( 1230 AMPS. )
€DD007 15-0Oct-19684 01:04 -1.10E-06 + 73.0 Narmal Data Run & 2
SDDO0E 15-Dec-1984 10:446 -—%.B80E-07 + 64.9 Run @ 2 Tie Plates Rewelded
8DDO0T 15-Oct-1984 06:00 -1.02E~06 + &7.2 WNoraal Data Run & 2
SDDO10 17-Dec-19684 10:20 -9.89E-07 + 65.5 RUN & 2 TIE PLATES WELDED 1180 AMPS
8DDO11 19-Dec~1984 17:29 -8.41E-07 + 35.7 RUN @ 2 TIE PLATES ARE ON 11680 AMPS MAGNET 18 SHIMMED
€DDO12 21-Dec—-1984 13:38 -9. 43E-07 + 2.6 RUN & 2 TIE PLATES REWELDED; SHIMS ADDED118B0O AMPS
E§DD013 21-Dec-1984 19:48 -8. 78E-07 + 38.1 RUN €2 11680.0 AMPS TIE PLATES ON SHIMS ADDED
SDDO14 21-Dec-1984 07:56 9. 06E-07 + 60.0 RUN @ 2 TIE PLATEG WELDED 1180. 0 AMPS EDDO14R
€DDO1S 20-Dec-1984 09:25 =9.04E-07 + 59.9 RUN @& 2 TIE PLATES REWELDED: SHIMS ADDED
€DD016 &-Febt—1985 10: 16 -9. S4E-07 + 63.2 RUN & 2 RETEST AFTER SITTING IN BUILDING1160 ‘AMPS
EDD017 17-Dec-1984 15:26 -9.99E-07 + 656.2 RUN @ 2 TIE PLATES WELDED 1180. 0 AMPS EDDO17R
EDD016 20-Dec—-1984 17:54 -9.28€-07 + 61.5 RUN @& 2 1180 AMPE TIE PLATES ON SHIMS ADDED
€DD01S 14-Dec—1984 10:03 9. 40E-07 + &2.2 Run ¢ 2 Tie Plates Rewelded :
€DDO20 14-Dec—1984 08:34 ~7.43E-07 + 49.3 Run @ 2 Tie Plates Rewelded
§DD021 6-Dec~1984 10:43 -9.02E-07 + 59.8 WNormal Data Run & 2 After Rewelding Plates to
§DD022 20-Dec—1984 19:30 9. 13E-07 + &0.4 RUN & 2 1180 AMPS TIE PLATES ON SHIME ADDED
£DD022 19-Dec-19684 19:20 <8.76E-07 + 958.0 RUN & 2 1180 AMPS TIE PLATES ON GHIMS ADDED
8DD024 20-Dec—1984 00:00 9. SE-07 + 43.5 RUN & 2 1180 AMPE TIE PLATES ON SHIMS ADDED
8DDO2S 13-Dec—19684 14:30 =-8. BOE~O07 + 88.3 RUN # 2 TIE PLATES WELDED 1180.0
8DDO26 20-Dec—1984 22:08 -~7. 16E-07 + 47.4 RUN @& 2 1180 AMPS TIE PLATES ON BHIMS ADDED
SDDOR7 19-Dec—1984 22:15 9. &7E-07 + 64.0 RUN & 2 1180 AMPS TIE PLATES ON SHIMS ADDED
SDDO2E 21-Dec~1984 15:43 -9.92E-07 « 65.7 RUN & 2 TIE PLATES REWELDED: SHIMS ADDED
SDD029 27-Dec~1984 18:38 -9.62E-07 + &3.7 Normal Data Run & 2 WITH TIE PLATES ON AT 1180 AMPS
EDD030 231-Dec~-1964 18:12 -7.88E-07 + 52.2 RUN #2 TIE PLATEE ON 1180.0 AMP. SHIMS ADDED
SDDO31 21-Dec—-1984 22:34 <~7.43E-07 + 9.2 RUN @ 2 1180.0 AMPE. TIE PLATES ON . SHIMS ADDED
€DDO032 21~Dec-1984 10:03 -7.37E-07 + 45.8 RUN # 2 TIE PLATES REWELDED:; SHIMS ADDED ,
8DDO33 21-Dec-1984 11:52 <~7.7BE-07 + 51.5 RUN & 2 TIE PLATES WELDED 1180. 0 AMPS SDDO33
8DD0O34 3-Jan—-1985 22:06 —9.27E-07 + 61.4 RUN & 2 MAGC. SHIMMED 1180. 0 AMPS
8DDO35 3-Jan—-1985 08:40 =7.16E-07 + 47.4 RUN @ 2 TIE PLATES WELDED 1180 AMPS
EDD036 26-Dec—1984 13:859 -B. 64E-07 + 57.2 Run & 2 Tie Plates Wealded 1180 Amps
8DDO37 A4-Jan—-1985 0B:23 -9. 68E-07 + 64.1 RUN & 2 TIE PLATES WELDED 1180 AMPS
8§DDO38 S-Jan-198%5 23:03 +B. 12E-07 + S3.7 RUN 8 2 TIE PLATES AND SHIMS IN 1180. 0 AMPS
8DDO39 7-Jan—-1985 09:23 -7.34E-07 + 48.6 RUN #2 TIE PLATES WELDED 1180. 0 AMPS
EDD0O4A0 7-Jan-1985 15:10 =6.72E-07 + 44.5 Norsal Data Run
8DDO41 7-Jan-1985 23:20 -8.88E-07 + 58.8 RUN & 2 TIE PLATES AND SHIMS 1180. 0 AMPS
EDD04A2 7-Jan-1985 19:15 -7.07E-07 + 45.8 RUN & 2 TIE PLATES AND SHIMED 1180. 0 AMPE
8DD043 6-Jan~198% 09:27 -B.91E-07 + %9.0 RUN & 2 TIE PLATES REWELDED 1180 AMPS
8DDO44 6-Jan-1985 14:11 -8.99E-07 + 5.9 RUN & 2 TIE PLATES REWELDED 1180 AMPS
EDDOAS 9-Jan—-1985 11:09 -8.80E-07 + 58.3 RUN & 2 TIE PLATES WELDED 1180. 0 AMPS
8DDO46 S—Feb-1985 21:31 <7.92E-07 + 52.4 Normal Dats Run & 2 1180.0 AMPS
SDDOA7 6~Feb—1985 17:23 -—1.26E-06 + 83.6 Normal Data Run & 2 1180. 0 AMPS RE RUN HAGNET
SDDO48 2%5-Jan—1985 14:29 -1.29E-06 + 85.6 RUN @ 2 ALPHA STEEL 1180. 0 AMPS
SDD04S 26-Jan—-1985 21:51 -1.12E-06 + 74.4 RUN 8 2 TIE PLATES ON 1180. 0 AMPS
EDDOS0 30-Jan—-1985 14:36 -G, 46E-07 + &2.7 RUN @ 2 LAYERED CAKE RECIPE 1180 AMPS
8DDOS1 31~Jan—-1985 14:47 9. &7E-V7 + &4.0 RUN & 2 LAVERED CAKE RECIPE 1180 AMPS
SDDOS2 1-Feb-198% 08:12 =9.24E-07 + 61.2 RUN & 2 LAYERED CAKE RECIPE 1180 AMPS BY BETTY CROC!
8DpDOS3 1-Feb-1983 15:30 —6.37E-07 + 42.2 RUN @ 2 LAYERED CAKE RECIPE 1180 AMPS  PILLSBURY
8DDOS4 4—Feb-1985 12:35 -7.02E-07 + 46,5 RUN & 2 LAYERED RECIPE - 1180 AMPS
8DDOSS A-Feb-1985 21:24 <-7.71E-07 + 51,0 LAYER CAKE RUN & 2 1180.0 AMPS = T - -: .
, B8DDO5S& | 4-Feb-1985.17:24 -8. J1E-Q7 37 4153, 2 «Norgal Data Run &2 '~ .1180.0 -AHPS_&
. GDDOS7 . - S~Feb-1983. 14:58 ~.~b. 24g-07; %4 & \RUN: § .27 RECIPE" LAYER moﬂg‘r..j‘.f ;'tf;:t..?" ,."

";‘. BDDOSE ~ S-Feb=1985 11: 15 .~7 43607 " i+ 45.23RUN €-2 RECIPE MAONET .44% %77

" SDDOS9 . &-Féb-198512:23 -8B S9E-07: 1. ++ 569 RUN 2. ‘LAYERED RECIPE ' !1190 mPs - -

*' . ‘GDD0&0 &~Feb-1985 14:19 -9.13E-07  + 60.&° RUN &' 2 RECIPE FORMULA: -~ L e 1180 AMPS

U eDDO6T  7-Feb-1985 10:49 —9.51€-07 = +-43.0 RUN #.2 RECIPE. MAGNET ; . S 1180, AMPS

"' opDO&2 - 7-Feb-1983 14:85 -9.93E-07 '+ -65.9 “RUN & 2 RECIPE MAG - ¢ 7 1180.0 APS
£DD043 11-Feb-1985 09:39 —6.39E-07  + 437 RUN & 2 RECIPE MACNET - .1180 AMPS

- GDDO64 = ©-Feb-1985 10:42 =9.S4E-07 -+ &£3.2 RUN & 2 RECIPE MAONET . -+ . 1180.0 AMPS

EDDO&S 11-Feb—1985 14:20 —1.01E-06 .+ 66.7 RUN @ 2 RECIPE " 1180 AMPS
EDDOLE $1-Feb—1985 16:46 —1.25E-06 + 82.6 Normal Date Run & 2 @ 1180.0 AW ~
EDDO67 11-Feb—1965 12:48 ~1.226-06  + 81.1 RUN & 2 RECIPE : 1180 AMPS
£DDOAE 11-Feb-1985 19:13 =—1.24E-06 = <+ B61.9 Normal Data Run RN ¢ 2 & 11680.0 AP, -
SDDOLY 11-Feb-19835 23:05 —1.11E-06 —+ 73:6 -Noraal Date Run -4 2 @ 1160.0 AMF
EDDO70 S—Jan-1985 17:42 -35.84E-07  + 38.8

Normal Data Run ¢ 2 1180.0 AMPS

' . .
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KICKER DATA

DEBUNCHER |DEBUNCHER | i

PROTON ANTIPROTON |DEBUNCHER | ACCUMUL ATOR ACCUMULATOR
PARAMETER INJECTION |NJECTION |EXTRACTION |INJECTION  |EXTRACTION | UNITS
FIEELD RISE TIME 190 22508
FIELD FALL TME 205 205 s nsS
PULSE WIDTH min 1.49 1.49 1.30% 1.50% 0.25\u5
PFN LENGTH min 1695 1695 1695 158 0475]uS
TOTAL KICK NEEDED 6.1 6.1 45 4 4lusS
BEAM ENERGY 8 8 8 8 8|Gey
DEFLECTION 10 10 6 65 6.5/ mm
DIRECTION VERTICAL  |VERTICAL  |HORICONTAL {HORZONTAL [HORIRONTAL
f B#d1 1810 1810 1340 1190 1190]gauss-meters
MAGNETIC LENGTH 2.77 2.77 2.24 224 |meters
FIELD NEEDED €50 650 574 531 531 |gauss
APERTURE (¥xH)  156x42 S6x42 42x7S 305x250  |205x250  |mm
BEAM SEE 32x32 32x32 35x64 25x52 25x52 mm
FERRITE GAP SRE  |65x50 65x50 52x84 30.5x57 30.5x57 mm
FERRITE TYPE CMD 3005 |CMD 5005  |CMDS00S  |4C6 4C6
MPEDANCE 10 10 125 25 250
CURRENT 2530 2520 2420 1400 1400| Amps
VOLTAGE 253 253 302 35 351KV
® OF MAONETS 3 3 3 3 3
INDUCT ANCE 1.52 152 155 1.73 1.73H
TOTAL CAPACITANCE 15200 15200 9920 2768 2768[pF
# OF “T* CELLS 12 12 10 9 9
PROP, DELAY 150 150 125 62 62|nS
FLANGE TO FLANGE 125.125 125.125] 107875  122.8025 122 8025 |inches
LOCATION D202 D492 D6Q9 A20 A20

el B L BB L b bt
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D/A LINE STUDIES
S. MTINGF A
11 JANUARY 1988

PRELIMINARY SETUP
1. Setup for delayed extraction of positive secondaries from the Debuncher.
2. Reduce the number of bunches 1o get clean Rf capture.

3. Minimize the Debuncher injection oscillations to 0.5 ~ 0.8 mm in each
plane.

4. Set the tunes to nominal values.

S. Do Debuncher aperture scans with heated beam.

PREVIOUS RESULTS
1. The D/A wransfer efficiency is most sensitive to the vertical beam size.

2. After blowing up the beam in the Accumulator, the transfer efficiency
into the Debuncher is almost 100%,

PROPOSED NEW STUDIES (About 1 Shift)

1. Vary cooling gate time { 1 plane at a time) and monitor the Debuncher ’
Profile Monitor, D/A Sems, D:Tor807/D:I1BEAM, A:IBEAM/D: IBEAM SEnm g,o’}
and the Gap Monitors.

2. Vary D6H6 and redo Step #1.

. Vary the Debuncher momentum and redo the above.,

W

4. Reset D6H6 and the Debuncher momentum : vary the current in D6Q6 by
varying D:.QT606 and monitor the D/A efficiency vs. the Debuncher tune.



5. Vary the current in A1Q04 and monitor the D/A transfer efficiency vs.
Accumulator tune.

6. From the knowledge gained above, tune the D/A transfer as best as
possible and study the transfer efficiency vs. Debuncher and Accumulator

bumps with particular attention on the position and angle of the beam
near D6Q6 and A104.
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